Summary. Serum 
INTRODUCTION
On the day of pro-oestrus, the rat ovary usually presents four to seven enlarged follicles (about 1 mm in diameter) protruding from the ovarian surface. When these are isolated by microdissection and cultured intact, it is possible to dis¬ tinguish two stages of development: (1) follicles in which the oocytes fail to mature in hormone-free media, but do so on addition of lh; (2) follicles which give rise in culture to secondary oocytes without any requirement for added hormones. In the following study, the latter follicles are referred to as 'com¬ mitted,' and it is assumed that they have received in vivo an adequate hormonal stimulus for the resumption of meiosis by the oocyte. All follicles collected on the morning of pro-oestrus were found to be of the first category (Tsafriri, Lindner, Zor & Lamprecht, 1972) . However, when follicles were explanted at progressively later times during the afternoon, an increasing proportion proved to be of the 'committed' type, even though it was usually impossible, at the time 52 D. Ayalon et al. of collection, to discern any morphological signs of imminent ovum maturation, such as the dissolution of the germinal vesicle.
One purpose of this study was to examine the temporal relationship between the preovulatory rise in plasma gonadotrophin levels and the acquisition of maturation commitment by the oocytes. We also wished to examine how pentobarbitone administration, long known to block ovulation when carried out during a 'critical period' (Everett, 1961) Culture offollicle-enclosed ova Intact follicles were isolated by microdissection from the ovaries of prooestrous rats treated with Nembutal and from untreated rats at the times specified, and these were cultured as described by Tsafriri, Lindner, Zor & Lamprecht (1972 (1968) . For radioiodination, Purified Rat lh (NIAMD-Rat lh-I-1) was used which was approximately equipotent with nih-lh-s1 in the ovarian ascorbic acid depletion (OAAD) assay, and essentially devoid of fsh contamina¬ tion (potency in the hcg augmentation test <0-04xnih-fsh-s1). The antiserum used was NIAMD-Anti-Rat lh Serum-1, and the reference preparation for calibrating the standard curves was NIAMD-Rat lh-RP-1, which has a stated biological potency 0-03 times that of nih-lh-s1 in the OAAD assay. The results were expressed in terms of nih-lh-s1.
The standard deviation of the difference between the results of duplicate determinations (Snedecor, 1952) , taken as a measure of the precision of the assay, was 0-90 ng (coefficient of variation = 11-3%) for samples of low lh content (5 to 15 ng/ml; 150 pairs), and 3-9 ng (coefficient of variation = 12-1%) for samples of high lh content (16 to 60 ng/ml; twenty-one pairs).
Follicle Text-fig. 2 ). On average, this maturation commitment preceded the disappearance in vivo of the germinal vesicle and nucleolus (cf. Tsafriri & Kraicer, 1972) by about 1^h r (Text-fig. 2 ). Treatment of the rats with Nem¬ butal at 14.00 hours prevented follicle-enclosed oocytes from attaining the capacity to mature in hormone-free media when explanted in the late afternoon (Table 1) . (Tsafriri, Lindner, Zor & Lamprecht, 1972) . The culture of follicles explanted at pro¬ gressively later times during the afternoon of pro-oestrus helped to define the precise time at which the oocyte or follicle has received an adequate dose of endogenous ovulatory hormone (s) to initiate, irreversibly, the resumption of the meiotic process.
All three pituitary hormones assayed in this study showed a rise during the afternoon of pro-oestrus, in essential agreement with reports by Goldman, Kamberi, Siiteri & Porter (1969) , Gay, Midgley & Niswender (1970) , Wuttke & Meites (1970) , and Daane & Parlow (1971) . Administration of Nembutal at 14.00 hours on the day of pro-oestrus prevented the afternoon rise of serum lh and fsh levels, as well as the induction of oocyte maturation in vivo, as revealed by the behaviour of follicle-enclosed oocytes explanted into hormone-free media. Nembutal was also shown by Wuttke & Meites (1970) (Tsafriri, Lindner, Zor & Lamprecht, 1972 fig. 2 ), suggesting that only brief contact of the follicles with lh is required to trigger the resumption of meiosis. Thereafter, lh is either not needed for the process of maturation, or else it is effectively retained by cellular receptors within the follicle.
The maturation commitment in vivo is attained, on the average, about 1^h r before the loss of the germinal vesicle and nucleolus of the oocyte, as deter¬ mined by Tsafriri & Kraicer (1972) and confirmed in the present study (Text- fig. 2 ). Obviously, it would be of great interest to study in greater detail the biochemical events associated with the initial interaction of lh with the follicle during this brief period of latency.
